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METHOD FOR CONTROLLING AIR CONDITIONER HAVING MULTI- 
COMPRESSOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an air conditioner, and more particularly, 
to a method for controlling an air conditioner having a multi-compressor. 

2. Description of the Conventional Art 

Generally, an air conditioner is for cooling indoor warm air or for warming 
indoor cool air. An air conditioner having two compressors in accordance with the 
conventional art will be explained with reference to Figure 1. Said two 
compressors are selectively operated according to a room cooling load. 

Figure 1 is a schematic view showing a construction of an air conditioner 
having two compressors in accordance with the conventional art. 

As shown, the air conditioner having two compressors comprises: a first 
compressor 18A and a second compressor 18B selectively operated by a room 
cooling load for varying a compressing capacity: a condenser 1 for emitting heat of 
refrigerant compressed by the first and second compressors 18A and 188; an 
expansion valve 2 for expanding refrigerant discharged from the condenser 1; and 
an evaporator 3 for generating cool air by receiving refrigerant expanded by the 
expansion valve 2. Hereinafter, the air conditioner having said two compressors 
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will be explained in an assumption that the first compressor 18A is a compressor 
of a small compressing capacity and the second compressor 18B is a compressor 
of a high compressing capacity. 

Suction pipes 9 and 13 respectively connected to the first and second 

5 compressors 18A and 18B are connected to each other by hoses 5 and 7 diverged 
from a suction hose 4 connected to the evaporator 3. Also, discharge pipes 1 1 and 
14 respectively connected to the first compressor 18A and the second compressor 
18B are connected to each other by hoses 10 and 16 diverged from a discharge 
hose 1 7 connected to the condenser 1 . 

10 To each hose 5, 7, 10, and 16, suction valves 6 and 8 and discharge 

valves 12 and 15 selectively opened closed by a control means such as a handle 
operation or a microcomputer are respectively connected. 

The air conditioner having said two compressors operates the first 
compressor ISA and the second compressor 18B by a cooling load thus to control 

15 a cooling cycle. More concretely speaking, when a room cooling load is small, the 
air conditioner operates only the first compressor 18A. On the contrary, when the 
room cooling load is large, the air conditioner operates only the second 
compressor 18B. When the room cooling load is maximum, the air conditioner 
operates both said first compressor 18A and said second compressor 18B thus to 

20 vary compressing capacities of the compressors. 

Recently, an air conditioner provided with four compressors is being used. 
The air conditioner of four compressors has the same operation as the air 
conditioner of Figure 1. The four compressors are designed to have the same 
compressing capacity or different compressing capacities. 

25 As a method for controlling the air conditioner of four compressors, as 
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shown in Figure 2, a compressing capacity of the compressor is increased or 
decreased step by step (10%) according to a cooling load thus to control a room 
temperature. For example, when a room temperature reaches a temperature lower 
than a predetermined desired temperature by 0.5°C under a state that the air 
5 conditioner is in a cooling mode, compressing capacities of the compressors are 
lowered than the previous compressing capacities by one level thus to operate the 
compressors for a certain time. After the certain time lapses, the room 
temperature is compared with the desired temperature again. As the result, if the 
room temperature is not consistent with the desired temperature, the compressing 

10 capacities of the compressors are lowered or raised one level by one level thus to 
operate the compressors. 

However, in the method for controlling the air conditioner, the compressing 
capacity of the compressors has to be lowered or raised one level by one level 
according to a room cooling load or a heating load, thereby having a slow speed 

15 that corresponds to the cooling load or the heating load and increasing an energy 
loss. For example, if a compressing capacity of the compressors is to be lowered 
into 50% from 70% under an assunription that a total compressing capacity of the 
compressors is 100%, the compressing capacity of 70% has to be lowered into 
60% first and then the compressing capacity of 60% has to be lowered into 50%. 

20 According to this, a speed that corresponds to the cooling load or the heating load 
is slow and an energy loss is increased. 

The air conditioner having the multi-compressor in accordance with the 
conventional art has been disclosed in U.S Patent No. 6, 519, 957 registered in 
February 18, 2003. 

25 
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SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide a nnethod for 
controlling an air conditioner having a multi-compressor capable of enhancing a 

5 correspondence ability to a cooling load or a heating load and reducing an energy 
loss by pre-storing a compressing capacity of compressors by a temperature 
difference between a previous room temperature and a desired temperature 
predetermined by a user and by varying the pre-stored compressing capacity 
based on a temperature difference between a present room temperature and the 

10 desired temperature. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a method for controlling an air conditioner having a multi- 
compressor comprising the steps of: pre-storing a compressing capacity of 

15 compressors by a temperature difference between a previous room temperature 
and a desired temperature predetermined by a user; and varying the pre-stored 
compressing capacity based on a temperature difference between a present room 
temperature and the desired temperature. 

In one aspect, a method for controlling an air conditioner having a multi- 

20 compressor comprises the steps of: pre-storing a compressing capacity of 
compressors by a temperature difference between a previous room temperature 
and a desired temperature; when a present room temperature reaches a lower 
limit temperature which is less than the desired temperature predetermined by a 
user under a state that the air conditioner is in a cooling mode, varying the pre- 

25 stored compressing capacity into a compressing capacity for maintaining the lower 
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limit temperature and then operating the compressors with the varied compressing 
capacity; and operating the compressors with the varied compressing capacity for 
a predetermined time, then detecting a temperature difference between a present 
room temperature and the desired temperature, and then re-varying the varied 
5 compressing capacity into a predetermined compressing capacity according to the 
detected temperature difference and thereby operating the compressors. 

In another aspect, a method for controlling an air conditioner having a 
multi-compressor comprises the steps of: pre-storing a compressing capacity of 
compressors by a temperature difference between a previous room temperature 

10 and a desired temperature; when a present room temperature reaches a lower 
limit temperature which is less than the desired temperature predetermined by a 
user under a state that the air conditioner is in a cooling mode, varying the pre- 
stored compressing capacity into a compressing capacity for maintaining the lower 
limit temperature and then operating the compressors with the varied compressing 

15 capacity; operating the compressors with the varied compressing capacity for a 
predetermined time, then detecting a temperature difference between a present 
room temperature and the desired temperature, and then re-varying the varied 
compressing capacity into a predetermined compressing capacity according to the 
detected temperature difference and thereby operating the compressors; when a 

20 compressing capacity corresponding to a present operation mode is equal to a 
compressing capacity corresponding to a maximum operation mode after varying 
the compressing capacity of the compressors, operating the compressor in the 
maximum operation mode; when the compressing capacity corresponding to the 
present operation mode is smaller than the compressing capacity corresponding 

25 to the maximum operation mode, comparing the compressing capacity 



corresponding to the present operation mode with a compressing capacity 
corresponding to a previous operation mode, and as the result, if the compressing 
capacity corresponding to the present operation mode is smaller than the 
compressing capacity corresponding to the previous operation mode, operating 

5 the compressors in the previous operation mode; and when the compressing 
capacity corresponding to the present operation mode is larger than the 
compressing capacity corresponding to the previous operation mode, operating 
the compressors in the present operation mode, wherein the maximum operation 
mode is a mode for operating the compressors with a total compressing capacity 

10 of the multi-compressor, and the previous mode is a mode for operating the 
compressors with a pre-stored compressing capacity. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 

15 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are included to provide a further 
20 understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
In the drawings: 

Figure 1 is a schematic view showing a construction of an air conditioner 
25 having two compressors in accordance with the conventional art; 
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Figure 2 is a graph showing a method for increasing or decreasing a 
connpressing capacity of the compressor one level by one level according to a 
temperature difference between a room temperature and a desired temperature in 
controlling an air conditioner having a plurality of compressors in accordance with 
5 the conventional art; and 

Figure 3 is a flow chart showing a method for controlling an air conditioner 
having a multi-compressor according to a preferred embodiment of the present 
invention. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Hereinafter, with reference to Figure 3, will be explained a method for 
15 controlling an air conditioner having a multi-compressor capable of enhancing a 
correspondence ability to a cooling load or a heating load and reducing an energy 
loss by pre-storing a compressing capacity of compressors by a temperature 
difference between a previous room temperature and a desired temperature 
predetermined by a user and by varying the pre-stored compressing capacity 
20 based on a temperature difference between a present room temperature and the 
desired temperature. 

Figure 3 is a flow chart showing a method for controlling an air conditioner 
having a multi-compressor according to a preferred embodiment of the present 
invention. 

25 As shown, the method for controlling an air conditioner having a multi- 



- n 



compressor according to a preferred embodiment of tlie present invention 
comprises the steps of: pre-storing a compressing capacity of compressors by a 
temperature difference between a previous room temperature and a desired 
temperature predetermined by a user; wlien a present room temperature reaches 
5 a lower limit temperature which is less than a desired temperature predetermined 
by a user under a state that the air conditioner is in a cooling mode, varying the 
pre-stored compressing capacity into a compressing capacity for maintaining the 
lower limit temperature and then operating the compressors with the varied 
compressing capacity; and operating the compressors with the varied 

10 compressing capacity for a predetermined time, then detecting a temperature 
difference between the present room temperature and the desired temperature, 
and then re-varying the varied compressing capacity into a predetermined 
compressing capacity according to the detected temperature difference and 
thereby operating the compressors with an optimal compressing capacity. 

15 For example, under an assumption that the multi-compressor is composed 

of four compressors, a total compressing capacity of the four compressors is 
100%, and two compressors having a compressing capacity of 20% and two 
compressors having a compressing capacity of 30% are respectively installed at 
the air conditioner, the air conditioner is operated in a cooling mode. While 

20 operating two compressors of 20% compressing capacity and one compressor of 
30% compressing capacity with a pre-stored compressing capacity, if a present 
room temperature reaches a lower limit temperature less than a desired 
temperature by O.S^'C, the compressors of 20% compressing capacity are stopped 
and one compressor of 20% compressing capacity and one compressor of 30% 

25 compressing capacity are operated for a predetermined time (for example, three 



minutes). Then, a temperature difference between a present room temperature 
and the desired temperature is detected. According to the detected temperature 
difference, the varied compressing capacity is re-varied into a predetermined 
compressing capacity. That is, when the multi-compressor has four compressors 
and the total compressing capacity of said four compressors is 100%. two 
compressors of 20% compressing capacity and two compressors of 30% 
compressing capacity are selectively operated thus to vary the compressing 
capacity of the multi-compressor. 

Also, the method for controlling an air conditioner having a multi- 
compressor according to a preferred embodiment of the present invention 
comprises the steps of: when a compressing capacity corresponding to a present 
operation mode is equal to a compressing capacity corresponding to a maximum 
operation mode after operating the compressors with a varied compressing 
capacity, operating the compressor in the maximum operation mode; when the 
compressing capacity corresponding to the present operation mode is smaller 
than the compressing capacity corresponding to the maximum operation mode, 
comparing the compressing capacity corresponding to the present operation mode 
with a compressing capacity corresponding to a previous operation mode, and as 
the result, if the compressing capacity corresponding to the present operation 
mode is smaller than the compressing capacity corresponding to the previous 
operation mode, operating the compressors in the previous operation mode; and 
when the compressing capacity corresponding to the present operation mode is 
larger than the compressing capacity corresponding to the previous operation 
mode, operating the compressors in the present operation mode, wherein the 
operation mode is a mode for operating the compressors by varying a 
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compressing capacity of the multi-compressor, the maximum operation mode is a 
mode for operating the compressors with a total compressing capacity of the multi- 
compressor, and the previous mode is a mode for operating the compressors with 
a pre-stored compressing capacity. 
5 Hereinafter, a method for controlling an air conditioner having a multi- 

compressor according to a preferred embodiment of the present invention will be 
explained in more detail. 

First, at the time of controlling a room temperature in the previous stage, a 
compressing capacity of the multi-compressor for decreasing a temperature 

10 difference between the previous room temperature and a desired temperature 
predetermined by a user is pre-stored (S1). Herein, the compressing capacity of 
the compressors is predetermined by a temperature difference between a room 
temperature and a desired temperature, and is varied. In the preferred 
embodiment of the present invention, it is assumed that the pre-stored 

15 compressing capacity is 70% when the number of compressors applied to the air 
conditioner is 4 and a total compressing capacity of said four compressors is 
100%. 

Then, if a cooling mode is selected as a mode of the air conditioner (S2), 
the compressors are operated with the pre-stored compressing capacity (for 

20 example, 70%). While operating the compressors with the pre-stored compressing 
capacity, if a present room temperature reaches a lower limit temperature which is 
less than a desired temperature predetermined by the user (S4), the pre-stored 
compressing capacity is varied into a predetermined compressing capacity for 
maintaining the lower limit temperature (for example, 50%) (S5). Herein, the lower 

25 limit temperature is a temperature near the desired temperature, and is lower than 



I^'C (for example, 0.5**C). For example, when the room temperature is 19. 5*^0 
under an assumption that the desired temperature is 20°C and the lower limit 
temperature is 0.5°C, the compressors are operated with the predetermined 
compressing capacity (for example, 50%) in order to maintain said 19.5°C. 

5 After operating the compressors with the varied compressing capacity (for 

example. 50%) for a predetermined time (for example, three minutes) (S6), a 
temperature difference between a present room temperature and the desired 
temperature is detected (S7). 

Then, the temperature difference is compared with a reference value (S8), 

10 and the varied compressing capacity (for example, 50%) is varied into a 
predetermined compressing capacity on the basis of the comparison result. Then, 
the compressors are operated with said re-varied compressing capacity. That is. if 
the temperature difference between the present room temperature and the desired 
temperature is more than a first reference value (for example, 2°C), the varied 

15 compressing capacity (for example. 50%) is raised by two levels (for example, 
20%) thus to operate the compressors. If the temperature difference between the 
present room temperature and the desired temperature is less than the first 
reference value and more than a second reference value (for example, l^'C). the 
varied compressing capacity (for example. 50%) is raised by one level (for 

20 example. 10%) thus to operate the compressors. Also, if the temperature 
difference between the present room temperature and the desired temperature is 
less than the second reference value (1°C) and more than a third reference value 
(for example, O^^C). the varied compressing capacity (for example, 50%) is 
maintained as it is thus to operate the compressors. Also, if the temperature 

25 difference between the present room temperature and the desired temperature is 



less than the third reference value (0°C), the varied compressing capacity (for 
example, 50%) is lowered by one level (for example. 10%) thus to operate the 
compressors (S9). 

For example, when the air conditioner is in a cooling mode, the 
5 compressors are operated with a pre-stored compressing capacity of 70%. During 
this process, if a present room temperature reaches a lower limit temperature less 
than a desired temperature by 0.5°C, the compressing capacity of the 
compressors is varied into 50% from said 70% and the compressors are operated 
with the varied compressing capacity of 50% for a predetermined time (for 

10 example, three minutes). Then, if a temperature difference between the present 
room temperature and the desired temperature is more than 2°C, the compressing 
capacity of 50% is increased by 20% thus to operate the compressors. Also, if the 
temperature difference between the present room temperature and the desired 
temperature is less than 1-'2°C, the compressing capacity of 50% is increased by 

15 10% thus to operate the compressors. Also, if the temperature difference between 
the present room temperature and the desired temperature is less than 0--1°C, the 
compressing capacity of 50% is maintained. Also, if the present room temperature 
is lower than the desired temperature, the compressors are stopped or the 
compressing capacity of 50% is decreased thus to operate the compressors. 

20 Herein, the compressing capacity varied by the temperature difference between 
the present room temperature and the desired temperature is preset according to 
a ratio between the number of compressors mounted in the air conditioner and a 
compressing capacity of the compressors. 

Then, the compressing capacity of the compressors is varied, and when a 

25 compressing capacity corresponding to a present operation mode for operating 



the compressors is equal to a compressing capacity corresponding to a maximum 
operation mode (a maximum compressing capacity (100%) of the multi- 
compressor), the compressors are operated in the maximum operation mode. Also, 
if the compressing capacity corresponding to the present operation mode is less 
5 than the compressing capacity corresponding to the maximum operation mode, 
the compressing capacity corresponding to the present operation mode is 
compared with a compressing capacity corresponding to a previous operation 
mode. As the result, if the compressing capacity corresponding to the present 
operation mode is smaller than the compressing capacity corresponding to the 

10 previous operation mode, the compressors are operated in the previous operation 
mode. Also, if the compressing capacity corresponding to the present operation 
mode is larger than the compressing capacity corresponding to the previous 
operation mode, the compressors are operated in the present operation mode. 

Accordingly, in the present invention, at the time of controlling a room 

15 temperature in the previous stage, a compressing capacity by a temperature 
difference between the previous room temperature and a desired temperature is 
pre-stored. Then, the pre-stored compressing capacity is varied on the basis of a 
temperature difference between a present room temperature and the desired 
temperature. According to this, the compressing capacity of the multi-compressor 

20 is quickly varied into an optimal compressing capacity thus to operate the 
compressors. For example, when a compressing capacity of 70% is to be lowered 
into 50%, the compressing capacity of 70% is directly lowered into the 
compressing capacity of 50%. According to this, a speed that corresponds to a 
cooling load or a heating load is fast, and an energy loss of the air conditioner is 

25 reduced. 



Also, at the time of controlling a room temperature in the previous stage, a 
compressing capacity of the compressors by a temperature difference between 
the previous room temperature and a desired temperature is pre-stored (S1). If a 
heating mode is selected as a mode of the air conditioner, the compressors are 
5 operated with the pre-stored compressing capacity (for example, 70%) (S10). 
During this process, when a present room temperature reaches an upper limit 
temperature that is more than a desired temperature predetermined by a user 
(S11), the pre-stored compressing capacity of the compressors is varied into a 
predetermined compressing capacity for maintaining the upper limit temperature 

10 (S12) thus to operate the compressors with the varied compressing capacity. After 
operating the compressors with the varied compressing capacity, the above steps 
(86-89) are performed (813). 

As aforementioned, in the method for controlling an air conditioner having 
a multi-compressor, a compressing capacity by a temperature difference between 

15 a previous room temperature and a desired temperature is pre-stored, and then 
the pre-stored compressing capacity is varied on the basis of a temperature 
difference between a present room temperature and the desired temperature. 
According to this, an ability to correspond to a cooling load or a heating load can 
be improved. 

20 Also, in the method for controlling an air conditioner having a multi- 

compressor according to the present invention, a compressing capacity by a 
temperature difference between a previous room temperature and a desired 
temperature is pre-stored. and then the pre-stored compressing capacity is varied 
on the basis of a temperature difference between a present room temperature and 

25 the desired temperature. According to this, an energy loss of the air conditioner 



can be reduced. 

As the present invention nnay be ennbodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
5 details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 
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